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(57)Abstract: 

PURPOSE: To raise the rate f absorption/emission of hydrogen by specifying the 
vol.% of a hydrogen occlusion alloy powder, the spongy porous body of 
carbon/graphite and the void produced therein. 

CONSTITUTION: The hydrogen occlusion alloy material solidifying the hydrogen 
occlusion alloy powder performing absorption/emission of hydrogen reversibly and 
carbon/graphite is composed of 30-40vol.% hydrogen occlusion alloy powder 1, 
20-3 0vol. % spongy porous body of carbon/graphite 2 surrounding the hydrogen 
occlusion alloy powder and 30-50vol.% void 3 produced in the spongy porous body. 
In this way, the heat conductivity and the rate of absorption/ emission of hydrogen are 
raised more than conventional method, and the hydrogen occlusion alloy powder is 
coated with carbon body, and also, desired shape can be shaped. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the hydrogen storing metal alloy material which hardened hydrogen storing 
metal alloy powder with carbon and the graphite in more detail about the hydrogen storing metal alloy which performs 
absorption and discharge of hydrogen in reversible. 
[0002] 

[Description of the Prior Art] If a hydrogen storing metal alloy is made into low temperature or high-pressure atmosphere 
together with hydrogen (H2) gas, it will generate a metal hydride and will absorb hydrogen, and it generates heat, and 
conversely, if a metal hydride is made into an elevated temperature or low voltage atmosphere, it will emit hydrogen 
(separation). Research of such a hydrogen storing metal alloy and development are furthered, and use of the tank for hydrogen 
storage, heat pump, a nickel hydoride battery, etc. is achieved. 

[0003] However, in a hydrogen storing metal alloy, the function of property use equipment will fall remarkably by the 
pulverization resulting from the grid expansion and contraction by the fall of hydrogen absorption / discharge capacity by the 
contamination to the front face from atmosphere, and the recurrence of hydrogen absorption / discharge cycle. Moreover, 
since it is inferior to thermal conductivity, use independently is difficult when using as a heat carrier. Then, it was possible to 
form a carbon-deposit object in the front face of hydrogen storing metal alloy powder by the gaseous-phase depositing 
method so that these faults might be improved (for example, refer to JP, 1-96301, A). 
[0004] 

[Problem(s) to be Solved by the Invention] There are the following problems in the method of forming a carbon-deposit 
object in such hydrogen storing metal alloy powder. First, piece [ every ] (every particle) independence of the hydrogen 
storing metal alloy powder which formed the carbon body in the front face by the gaseous-phase depositing method is 
achieved, respectively. ******- it comes out scatteringly as these fine particles, is, and does not have the configuration as the 
aggregate, and it cannot mold like clay without addition of caking additive In order to store the hydrogen storing metal alloy 
powder of a certain amount in the space of a certain configuration, the container of the configuration will be loaded with this 
powder. Furthermore, since deposition expands and contracts a hydrogen storing metal alloy about 20% by absorbing and 
emitting hydrogen, a device which a container absorbs volume change or is equal to volume change is made. 
[0005] Moreover, in order to make a hydrogen storing metal alloy absorb and emit hydrogen, you have to cool and heat this 
alloy. Then, it is necessary to prepare the mechanisms for cooling and heating (the pipe for heat carriers, thermolysis, the fan 
for endothermics, etc.) in the container which held hydrogen storing metal alloy powder. A tare will become heavy if it has 
such a mechanism. For example, in the case of the container for stationary-type hydrogen storage, it is 3 50Nm of hydrogen 
quantities to be stored. It is said that the container of** serves as 100kg of numbers from dozens of kg. 
[0006] Furthermore, the thermal conductivity of this powder at the time of filling up a container with the hydrogen storing 
metal alloy powder to a front face which has not carried out carbon-deposit processing is about 1-3 W/mK, and is quite 

metal / of copper (thermal conductivity : about 300 W/mK) and aluminum (thermal conductivity : about 150 W/mK) / 
alumina ceramics (thermal conductivity : about 30 W/mK), ] a low. The thermal conductivity of the hydrogen storing metal 
alloy powder with which it was only in contact between powder, and was filled up although the thermal conductivity of fine 
particles was considerably raised by the thermal conductivity (about 100 to 150 W/mK) of a carbon body when it was the 
hydrogen storing metal alloy powder which deposited the carbon body on the front face like an above-mentioned proposal is 

10-30 W/mK and ] still a low. For this reason, rate controlling of the absorption / discharge speed of the hydrogen in this 
case is carried out by heat conduction of a hydrogen storing metal alloy powder restoration object. 
[0007] The purpose of this invention is offering the hydrogen storing metal alloy powder-molding object molded in the 
desired configuration, and is raising the thermal conductivity of this Plastic solid, and hydrogen absorption / discharge speed 
conventionally further at the same time it covers hydrogen storing metal alloy powder with a carbon body in consideration of 
the trouble mentioned above. 
[0008] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the hydrogen storing metal alloy material 
characterized by the bird clapper from the opening of 30 produced on the spongy porosity object of the carbon and the 
graphite of 20 which encloses the hydrogen storing metal alloy powder and this hydrogen storing metal alloy powder of 30 - 
40 volume % - 30 volume %, and this spongy porosity object - 50 volume %. 
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[0009] Carbon and a graphite fiber can be formed into 20-30 deposition % composite into this hydrogen storing metal alloy 

material, and fiber strengthening can raise intensity. 

[0010] 

[Function] Carbon and the graphite layer 2 cover the hydrogen storing metal alloy powder 1, and the structure of the hydrogen 
storing metal alloy material concerning the invention in this application is the structure where this carbon and graphite layer 2 
are porosity, and is sponge-like (sponge) as a whole, and spongy carbon and 3-dimensionai graphite porosity object enclose 
hydrogen storing metal alloy powder, as shown in drawing 1 . Elastic deformation is possible for this porosity object, it 
suppresses the cubical expansion and contraction of the powder accompanying absorption and discharge of hydrogen, and 
suppresses and prevents the powdered decay phenomenon (pulverization) in which this originates in cubical expansion and 
contraction, and happens. And carbon and the graphite porosity object 2 have an opening (foam) 3, and the opening has not 
been independent completely, and **** which is open for free passage by somewhere (continuation), and hydrogen gas can 
pass this hydrogen storing metal alloy material easily by passing along the opening 3 of this porosity object 2. 
[001 1] Fe-Ti by which hydrogen storing metal alloy powder is known conventionally A system alloy and Fe-Mn A system 
alloy and Zr-nickel A system alloy and Te-Zr pass a well-known powder manufacturing process (raw material combination, 
the dissolution, casting, heat treatment, trituration) using a stable alloy chemically to about 1200 degrees C, such as a system 
alloy, ~ it is made 10-30 micrometers of mean particle diameters If there is less hydrogen storing metal alloy powder than 30 
volume %, absorption and emission efficiency of hydrogen will become so small, it becomes inadequate, and on the other 
hand, if [ than 40 volume % ] more, the state where alloys touch will increase, the flow and heat conduction of hydrogen gas 
will become bad, and absorption / discharge speed of the hydrogen accompanied by a temperature change will become slow 
(that is, responsibility becomes bad). 

[0012] If carbon and a graphite porosity object are formed of carbonization and graphitization of a petroleum pitch, takes 20 
volume % to constitute the spongy gestalt and to secure predetermined voidage and exceeds 30 volume % so that it may 
mention later, it will lower the amount of hydrogen storing metal alloy powder, and voidage. In case carbon and a graphite 
porosity object are formed, the opening (foam) is formed using the resin chip which works as a binder and volatilizes at an 
elevated temperature, and, as for voidage, it is desirable that it is 30 to 50 whole volume %. The opening has influenced 
thermal conductivity and the gas transmission rate, thermal conductivity falls with the increase in voidage, and a gas 
transmission rate becomes quick conversely. Moreover, thermal conductivity, and a gas transmission rate and hydrogen rate 
of absorption are in a positive correlation. From these things, it finds out that this invention person is about 40 volume % from 
an experiment about the voidage from which hydrogen rate of absorption becomes the maximum, and it is suitable if it is this 
** 10 volume % extent. A low and a gas transmission rate become [ voidage ] slow rather than 30 volume %, and on the other 
hand, if 50 volume % is exceeded, thermal conductivity will become low. 

[0013] Furthermore, it is dependent on the configuration of the resin chip to be used, an average diameter is 1-3 micrometers, 
and the configuration of an opening has the desirable opening produced using the detailed pillar-like chip whose length is 4-9 
micrometers. In the opening corresponding to less than 1 micrometer in a chip diameter, an opening tends to become 
independent, respectively and a gas transmission rate becomes easy to become slow. On the other hand, in the opening 
corresponding to a larger thing than 3 micrometers, the hydrogen storing metal alloy by hydrogen absorption / discharge 
recurrence comes to carry out pulverization. The continuous opening is too large, rigidity becomes low, and since the work 
which reduces expansion and contraction of this alloy by hydrogen absorption and discharge was lost, this is considered. 
Moreover, when the aspect ratio of an opening is two to about six, hydrogen rate of absorption is comparatively high, the 
opening length corresponding to a resin length of tip falls in except [ it ], and its length corresponding to a chip length of 4-9 
micrometers is desirable. 
[0014] 

[Example] Hereafter, with reference to an accompanying drawing, the example of an embodiment and the example of 
comparison of this invention explain this invention in detail. 

As the hydrogen storing metal alloy material concerning example 1 this invention was shown in drawing 2 , it manufactured 
as follows. 

[0015] (a) The Fe-Ti hydrogen storing metal alloy powder of 20-30 micrometers of mean particle diameters was prepared 
first. For that purpose, weighing capacity of iron (Fe) powder and the titanium (Ti) powder was carried out so that a weight 
ratio might be set to 1:1, and it mixed in the agate mortar, this mixed powder was dissolved and cast in the argon arc fusion 
furnace, and the button head-like Fe-Ti alloy lump was manufactured. Equalization heat treatment was performed within the 
vacuum heating furnace, and milling equipment ground this alloy lump to predetermined particle size, and he was made into 
fine particles. 

[0016] (b) The polyester chip (average diameter ; 2 micrometers, average length : 8 micrometers) was prepared as the 
petroleum pitch (viscous fluid like a coal tar) which is the raw material of carbon and a graphite porosity object, and a resin 
which will form an opening. Weighing capacity of a petroleum pitch and the polyester chip was carried out so that a volume 
ratio might be set to 3:4:3, and they were carried out mixture and **** with the nylon ball mill in the end of an alloy powder. 
The thing with a diameter [ of 10cm ] x length of 20cm was used for the mill container, the thing with a diameter of 4mm was 
used for the ball, and grade mixture was carried out one whole day and night. 

[0017] (c) Mixed powder was supplied to the attached stirrer of an injection molding machine, and it stirred, heating at 200 
degrees C. And this was injected to the metal mold of a predetermined configuration with the injection molding machine, and 
the sample (mold goods) was created. This sample was 40mm in diameter [ of 40mm ] x length. 
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(d) In the elevated-temperature furnace, in air, the sample (mold goods) was heated at 300 degrees C, and was held for 2 
hours. Thereby, it pyrolyzes namely, oxidizes, the polymerization of a nitrile group and the oxidization of aliphatic carbon 
which are included in a petroleum pitch take place, and a petroleum pitch and a polyester chip call this process stabilization. 
[0018] (e) Then, the inside of an elevated-temperature furnace was replaced by nitrogen-gas-atmosphere mind, the 
temperature up was carried out to 400 degrees C, it held for 2 hours, the temperature up was further carried out to 1000 
degrees C, and it held for 2 hours. Sublimation removal of the stable polyester chip was decomposed and carried out by this, 
the opening section was formed, and on the other hand, atoms, such as oxygen, hydrogen, and nitrogen, carried out separation 
secession, carbon remained, and the stable petroleum chip was graph itized in part, and formed carbon and the graphite 
porosity object 2 ( drawing 1 ). The hydrogen storing metal alloy material (voidage : 40 volume %) which has structure as 
shown in drawing 1 by such carbonization processing was manufactured. 

[0019] (f) This hydrogen storing metal alloy material was inserted in the hydrogen storage container made from stainless 
steel, and was sealed. And in order that hydrogen might make it easy to frequent a hydrogen storing metal alloy easily, the 
hydrogen absorption in ten atmospheric pressure and the hydrogen desorption in 0.5 atmospheric pressure (reduced pressure) 
were repeated 10 times. This processing is called activation. 

What covered the carbon body with the gaseous-phase depositing method as proposed by this in JP, 1-96301 ,A was prepared 
using the Fe-Ti hydrogen storing metal alloy powder manufactured in an above-mentioned process (a) as an example 1 of 
comparison. Furthermore, Fe-Ti hydrogen storing metal alloy powder as it is was used without carrying out covering like this 
invention or the gaseous-phase depositing method as an example 2 of comparison. It loaded with each powder so that it might 
become an amount in the same end of an alloy powder as the same hydrogen storage container made from stainless steel in a 
process (mosquito). 

[0020] The thermal conductivity is 50 - 80 W/mK, and the hydrogen storing metal alloy material which has the carbon and the 
3 -dimensional graphite porosity object concerning this invention manufactured at the process mentioned above became high 
also 2.5 to 5 times rather than the thermal conductivity in the case of being the example 2 of comparison (10-30 W/mK). At 
the time of hydrogen absorption, temperature was made into 30 degrees C for hydrogen absorption / discharge speed about 
the hydrogen storing metal alloy powder of the hydrogen storing metal alloy material of this invention, the example 1 of 
comparison, and the example 2 of comparison with the hydrogen storage container made from stainless steel, and the pressure 
was made into 25 atmospheric pressure, and temperature was made into 60 degrees C at the time of hydrogen desorption, and 
the pressure was made into one atmospheric pressure and measured. The water jacket was formed in the exterior of the 
hydrogen storage container made from stainless steel, and when cold water or warm water supplied, the hydrogen storing 
metal alloy was cooled and heated, the measurement result - a vertical axis - a hydrogen absorption (discharge) velocity ratio 
— and it is shown in drawing 3 which set the horizontal axis as time In drawing 3 , it is the case where a thick line A is the 
hydrogen storing metal alloy material of this invention, is the case where a thin line B is the example 1 of comparison, and is 
the case where a dashed line C is the example 2 of comparison. The hydrogen storing metal alloy material of this invention 
has the quickest speed of absorption and discharge of hydrogen so that drawing 3 may show. This result is in agreement with 
the order of the size of thermal conductivity, and improvement in heat electric conductivity is considered to be the key factor 
of an improvement of the occlusion and discharge speed of hydrogen. 

[0021] In order to investigate the influence of the hydrogen rate of absorption on the impurity gas contained in hydrogen, the 
hydrogen rate of absorption of the case of a high grade and the case of impurity (4000 ppm) content was measured the 
condition at the time of above-mentioned hydrogen absorption about the hydrogen storing metal alloy material of this 
invention, and the unsettled hydrogen storing metal alloy powder of the example 2 of comparison. The measurement result is 
shown in drawing 4 . It is the case where a solid line A is the hydrogen storing metal alloy material of this invention, and is 
the case where a dashed line C is the example 2 of comparison. Although hydrogen rate of absorption will become slow if 
impurity gas exists so that drawing 4 may show, the hydrogen storing metal alloy material of this invention has the rate of 
absorption of hydrogen quicker than the example 2 of comparison. Carbon and a graphite porosity object work as a filter of 
impurity gas, and this is considered to have avoided poisoning of hydrogen storing metal alloy powder. 
[0022] The rate of the same hydrogen storing metal alloy powder as the case of example 2 example 1 , a petroleum pitch and 
**** for a polyester chip, and hydrogen storing metal alloy powder was considered as 30 volume % regularity, by changing 
the amount of a polyester chip (diameter : 2 micrometers, length : 8 micrometers) and a petroleum pitch, voidage was 
fluctuated in the range of 10 - 60 volume %, and hydrogen storing metal alloy material was manufactured by the manufacture 
method in an example 1. Hydrogen rate of absorption (30 degrees C, H2 gas pressure of 25 atmospheric pressure), thermal 
conductivity, and a gas transmission rate are measured about each hydrogen storing metal alloy material, and the result is 
shown in drawing 5 . In addition, hydrogen rate of absorption is the speed at the time of a hydrogen absorption start, and is 
equivalent to the standup inclination of the hydrogen rate-of-absorption ratio in drawing 3 . Moreover, in drawing 5 , it is the 
value (R/Rav60:%) standardized by the gas transmission rate in voidage 60 volume % as a gas transmission-rate ratio. 
[0023] Thermal conductivity becomes small although a gas transmission rate becomes large as voidage becomes large so that 
drawing 5 may show. And hydrogen rate of absorption is changed so that the highest mountain type curve near the 40 volume 
% may be drawn. It sees synthetically and 30 - 50 volume % of voidage is especially desirable in consideration of hydrogen 
rate of absorption. 

The rate of the same hydrogen storing metal alloy powder as the case of example 3 example 1 and a petroleum pitch, **** for 
a polyester chip which changed the configuration as follows, hydrogen storing metal alloy powder and a petroleum pitch, and 
a polyester chip was considered as 30 volume %, 30 volume %, and 40 volume % regularity, and hydrogen storing metal alloy 
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material was manufactured by the manufacture method in an example 1 . 

[0024] The average-diameter (micrometer) x length of a polyester chip (micrometer): 1 x 42 x 8 (example 1) 
3 xl24 xl6 - about each hydrogen storing metal alloy material, absorption and discharge of hydrogen were made into 30 
degrees C and 25 atmospheric pressure like the example 1 at the time of hydrogen absorption, this was repeated 100 times as 
60 degrees C and one atmospheric pressure at the time of hydrogen desorption, and the first time and the 100th hydrogen rate 
of absorption were measured The result shown in drawing 6 by making the measured value into a hydrogen rate-of-absorption 
ratio was obtained having used as 100 hydrogen rate of absorption in the case where average diameter x length is 
2micrometerx8micrometer. The time of the average diameter (2 micrometers) of a polyester chip is [ in 100 times of 
absorption discharge recurrence ] the quickest at hydrogen rate of absorption so that clearly from drawing 6 . Moreover, when 
an average diameter exceeds 3 micrometers, the pulverization in the end of an alloy powder may arise by the absorption 
discharge recurrence of hydrogen. This will be because the opening was too large and it became impossible to reduce 
expansion and contraction of a hydrogen storing metal alloy. 

[0025] Furthermore, the result which shows it to drawing 7 when the obtained measured value is arranged on the basis of the 
aspect ratio (namely, aspect ratio of a polyester chip) of an opening is obtained. In this case, it is the quickest, and using this 
as 100, the hydrogen rate of absorption at the time of a chip (diameter : 2 micrometers, length : 8 micrometers, an aspect ratio 
: 4) converts measured value, and is shown. 2-6, then hydrogen rate of absorption are comparatively high in an aspect ratio, 
and if out of range, this thing [ falling ] is understood. 

[0026] Although the petroleum pitch and the polyester chip are used in the example mentioned above, it is also possible to use 

a coal tar, a plastics chip, etc. 

[0027] 

[Effect of the Invention] As explained above, the hydrogen storing metal alloy material concerning this invention enclosed the 
hydrogen storing metal alloy powder of each [ the carbon and the graphite porosity object which has an opening ], has offered 
the predetermined configuration, can suppress pulverization, and can raise thermal conductivity, and can also raise hydrogen 
absorption / discharge speed. Furthermore, although the cubical expansion and the amount of contraction distortion of 
hydrogen storing metal alloy powder are as large as 20%, since a powdered particle size is as small as 10-30 micrometers, 
deformation is as small as 2-6 micrometers, the spongy porosity object of the elastic body which has an opening will absorb 
this deformation, and the deformation as the hydrogen storing metal alloy material (Plastic solid) itself is very small. The 
stress load to a container is avoidable by preparing the crevice of deformation between hold containers, even if deformation 
arises into the hydrogen storing metal alloy material itself And it is made whether carbon and a graphite are right conductors, 
and energization heating is directly possible for it, and it is simple in the heating means at the time of hydrogen desorption. 
From these things, a container should just make a container from the minimum board thickness for it that what is necessary is 
just to have the function which only shuts up hydrogen. It follows, for example, in the case of the container for stationary-type 
hydrogen storage, is 3 50Nm of hydrogen quantities to be stored. Lightweight-ization of the container of** is attained to 
about several kg. 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, with reference to an accompanying drawing, the example of an embodiment and the example of 
comparison of this invention explain this invention in detail. 

As the hydrogen storing metal alloy material concerning example 1 this invention was shown in drawing 2 , it manufactured 
as follows. 

[0015] (a) The Fe-Ti hydrogen storing metal alloy powder of 20-30 micrometers of mean particle diameters was prepared 
first. For that purpose, weighing capacity of iron (Fe) powder and the titanium (Ti) powder was carried out so that a weight 
ratio might be set to 1:1, and it mixed in the agate mortar, this mixed powder was dissolved and cast in the argon arc fusion 
furnace, and the button head-like Fe-Ti alloy lump was manufactured. Equalization heat treatment was performed within the 
vacuum heating furnace, and milling equipment ground this alloy lump to predetermined particle size, and he was made into 
fine particles. 

[0016] (b) The polyester chip (average diameter : 2 micrometers, average length : 8 micrometers) was prepared as the 
petroleum pitch (viscous fluid like a coal tar) which is the raw material of carbon and a graphite porosity object, and a resin 
which will form an opening. Weighing capacity of a petroleum pitch and the polyester chip was carried out so that a volume 
ratio might be set to 3:4:3, and they were carried out mixture and **** with the nylon ball mill in the end of an alloy powder. 
The thing with a diameter [ of 10cm ] x length of 20cm was used for the mill container, the thing with a diameter of 4mm was 
used for the ball, and grade mixture was carried out one whole day and night. 

[0017] (c) Mixed powder was supplied to the attached stirrer of an injection molding machine, and it stirred, heating at 200 
degrees C. And this was injected to the metal mold of a predetermined configuration with the injection molding machine, and 
the sample (mold goods) was created. This sample was 40mm in diameter [ of 40mm ] x length, 
(d) In the elevated-temperature furnace, in air, the sample (mold goods) was heated at 300 degrees C, and was held for 2 
hours. Thereby, it pyrolyzes namely, oxidizes, the polymerization of a nitrile group and the oxidization of aliphatic carbon 
which are included in a petroleum pitch take place, and a petroleum pitch and a polyester chip call this process stabilization. 
[0018] (e) Then, the inside of an elevated-temperature furnace was replaced by nitrogen-gas-atmosphere mind, the 
temperature up was carried out to 400 degrees C, it held for 2 hours, the temperature up was further carried out to 1000 
degrees C, and it held for 2 hours. Sublimation removal of the stable polyester chip was decomposed and carried out by this, 
the opening section was formed, and on the other hand, atoms, such as oxygen, hydrogen, and nitrogen, carried out separation 
secession, carbon remained, and the stable petroleum chip was graphitized in part, and formed carbon and the graphite 
porosity object 2 ( drawing 1 ). The hydrogen storing metal alloy material (voidage : 40 volume %) which has structure as 
shown in drawing 1 by such carbonization processing was manufactured. 

[0019] (f) This hydrogen storing metal alloy material was inserted in the hydrogen storage container made from stainless 
steel, and was sealed. And in order that hydrogen might make it easy to frequent a hydrogen storing metal alloy easily, the 
hydrogen absorption in ten atmospheric pressure and the hydrogen desorption in 0.5 atmospheric pressure (reduced pressure) 
were repeated 10 times. This processing is called activation. 

What covered the carbon body with the gaseous-phase depositing method as proposed by this in JP, 1-96301 ,A was prepared 
using the Fe-Ti hydrogen storing metal alloy powder manufactured in an above-mentioned process (a) as an example 1 of 
comparison. Furthermore, Fe-Ti hydrogen storing metal alloy powder as it is was used without carrying out covering like this 
invention or the gaseous-phase depositing method as an example 2 of comparison. It loaded with each powder so that it might 
become an amount in the same end of an alloy powder as the same hydrogen storage container made from stainless steel in a 
process (mosquito). 

[0020] The thermal conductivity is 50 - 80 W/mK, and the hydrogen storing metal alloy material which has the carbon and the 
3-dimensionaI graphite porosity object concerning this invention manufactured at the process mentioned above became high 
also 2.5 to 5 times rather than the thermal conductivity in the case of being the example 2 of comparison (10-30 W/mK). At 
the time of hydrogen absorption, temperature was made into 30 degrees C for hydrogen absorption / discharge speed about 
the hydrogen storing metal alloy powder of the hydrogen storing metal alloy material of this invention, the example 1 of 
comparison, and the example 2 of comparison with the hydrogen storage container made from stainless steel, and the pressure 
was made into 25 atmospheric pressure, and temperature was made into 60 degrees C at the time of hydrogen desorption, and 
the pressure was made into one atmospheric pressure and measured. The water jacket was formed in the exterior of the 
hydrogen storage container made from stainless steel, and when cold water or warm water supplied, the hydrogen storing 
metal alloy was cooled and heated, the measurement result -- a vertical axis -- a hydrogen absorption (discharge) velocity ratio 
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-- and it is shown in drawing 3 which set the horizontal axis as time In drawing 3 , it is the case where a thick line A is the 
hydrogen storing metal alloy material of this invention, is the case where a thin line B is the example 1 of comparison, and is 
the case where a dashed line C is the example 2 of comparison. The hydrogen storing metal alloy material of this invention 
has the quickest speed of absorption and discharge of hydrogen so that drawing 3 may show. This result is in agreement with 
the order of the size of thermal conductivity, and improvement in heat electric conductivity is considered to be the key factor 
of an improvement of the occlusion and discharge speed of hydrogen. 

[0021] In order to investigate the influence of the hydrogen rate of absorption on the impurity gas contained in hydrogen, the 
hydrogen rate of absorption of the case of a high grade and the case of impurity (4000 ppm) content was measured the 
condition at the time of above-mentioned hydrogen absorption about the hydrogen storing metal alloy material of this 
invention, and the unsettled hydrogen storing metal alloy powder of the example 2 of comparison. The measurement result is 
shown in drawing 4 . It is the case where a solid line A is the hydrogen storing metal alloy material of this invention, and is 
the case where a dashed line C is the example 2 of comparison. Although hydrogen rate of absorption will become slow if 
impurity gas exists so that drawing 4 may show, the hydrogen storing metal alloy material of this invention has the rate of 
absorption of hydrogen quicker than the example 2 of comparison. Carbon and a graphite porosity object work as a filter of 
impurity gas, and this is considered to have avoided poisoning of hydrogen storing metal alloy powder. 
[0022] The rate of the same hydrogen storing metal alloy powder as the case of example 2 example 1, a petroleum pitch and 
**** for a polyester chip, and hydrogen storing metal alloy powder was considered as 30 volume % regularity, by changing 
the amount of a polyester chip (diameter : 2 micrometers, length : 8 micrometers) and a petroleum pitch, voidage was 
fluctuated in the range of 10 - 60 volume %, and hydrogen storing metal alloy material was manufactured by the manufacture 
method in an example 1. Hydrogen rate of absorption (30 degrees C, H2 gas pressure of 25 atmospheric pressure), thermal 
conductivity, and a gas transmission rate are measured about each hydrogen storing metal alloy material, and the result is 
shown in drawing 5 . In addition, hydrogen rate of absorption is the speed at the time of a hydrogen absorption start, and is 
equivalent to the standup inclination of the hydrogen rate-of-absorption ratio in drawing 3 . Moreover, in drawing 5 , it is the 
value (R/Rav60:%) standardized by the gas transmission rate in voidage 60 volume % as a gas transmission-rate ratio. 
[0023] Thermal conductivity becomes small although a gas transmission rate becomes large as voidage becomes large so that 
drawing 5 may show. And hydrogen rate of absorption is changed so that the highest mountain type curve near the 40 volume 
% may be drawn. It sees synthetically and 30 - 50 volume % of voidage is especially desirable in consideration of hydrogen 
rate of absorption. 

The rate of the same hydrogen storing metal alloy powder as the case of example 3 example 1 and a petroleum pitch, **** for 
a polyester chip which changed the configuration as follows, hydrogen storing metal alloy powder and a petroleum pitch, and 
a polyester chip was considered as 30 volume %, 30 volume %, and 40 volume % regularity, and hydrogen storing metal alloy 
material was manufactured by the manufacture method in an example 1 . 

[0024] The average-diameter (micrometer) x length of a polyester chip (micrometer): 1 x 42 x 8 (example 1) 
3 xl24 xl6 ~ about each hydrogen storing metal alloy material, absorption and discharge of hydrogen were made into 30 
degrees C and 25 atmospheric pressure like the example 1 at the time of hydrogen absorption, this was repeated 100 times as 
60 degrees C and one atmospheric pressure at the time of hydrogen desorption, and the first time and the 1 00th hydrogen rate 
of absorption were measured The result shown in drawing 6 by making the measured value into a hydrogen rate-of-absorption 
ratio was obtained having used as 100 hydrogen rate of absorption in the case where average diameter x length is 
2micrometerx8micrometer. The time of the average diameter (2 micrometers) of a polyester chip is [in 100 times of 
absorption discharge recurrence ] the quickest at hydrogen rate of absorption so that clearly from drawing 6 . Moreover, when 
an average diameter exceeds 3 micrometers, the pulverization in the end of an alloy powder may arise by the absorption 
discharge recurrence of hydrogen. This will be because the opening was too large and it became impossible to reduce 
expansion and contraction of a hydrogen storing metal alloy. 

[0025] Furthermore, the result which shows it to drawing 7 when the obtained measured value is arranged on the basis of the 
aspect ratio (namely, aspect ratio of a polyester chip) of an opening is obtained. In this case, it is the quickest, and using this 
as 100, the hydrogen rate of absorption at the time of a chip (diameter : 2 micrometers, length : 8 micrometers, an aspect ratio 
: 4) converts measured value, and is shown. 2-6, then hydrogen rate of absorption are comparatively high in an aspect ratio, 
and if out of range, this thing [ falling ] is understood. 

[0026] Although the petroleum pitch and the polyester chip are used in the example mentioned above, it is also possible to use 
a coal tar, a plastics chip, etc. 
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